Background: Internet resources play an important role in how medical students access information related to residency programs. Evaluating program websites is necessary in order to provide accurate information for applicants and provide information regarding areas of website improvement for programs. To date, dermatology residency websites (DRWS) have not been evaluated. This paper evaluates dermatology residency websites based on availability of predefined measures.
Introduction
Dermatology programs develop reputations based on faculty achievement, community involvement, and the resident learning environment. To continue attracting qualified applicants, programs must appeal to prospective residents through means of advertisement, a critical step in the application process [1] . This advertising has evolved from print to internet based resources. Since the 1990s numerous studies have evaluated the efficacy of residency websites in attracting applicants. In emergency medicine, 41% of applicants based their decision to apply depending on information presented on the residency website [2, 3] . Among anesthesia applicants, only 2% found that websites provided all the information that they were looking for [4] . Three out of the 99 program websites for otolaryngology had at least three-quarters of the criteria desired, such as faculty listing, rotation schedule, and research [1] [2] [3] 5] .
Today we continue to see the growing trend in popularity of web-based resources for residency applicants. Students often gather preliminary data with resources such as the National Residency Matching Program (NRMP) and the American Medical Association (AMA) Fellowship and Residency Electronic Interactive Database Online (FREIDA) database to gather preliminary data. However, program specific information is often only found on the institution's website. Faculty information, residency curriculum, and research opportunities are important factors that influence a student's decision to apply and interview at the respective institution [6] . In addition, the visual appearance, utility, and usability of the website contribute to the overall quality of the website [7] , which also has the potential to influence the applicant on their decision to apply.
Several reports evaluated residency websites in the fields of general surgery, emergency medicine, and anesthesia. However, dermatology residency website (DRWS) quality remains overlooked [3, 4, 8] . This study assesses both quality and content of each DRWS in hopes to provide dermatology programs information about how to improve the quality of their DRWS and highlighting the strengths of their program to applicants.
Materials and methods
Authors searched for dermatology residencies within the United States using the FREIDA Online database. FREIDA Online is a database maintained by the AMA and the Association of American Medical Colleges via the annual National Graduate Medical Education (GME) Census that catalogs information and statistics on more than 9600 graduate medical education programs accredited by the Accreditation Council on Graduate Medical Education. Training programs can be identified by specialty, state, keywords, or training institution [8, 9] .
Website evaluation criteria
Authors accessed each program's website through FREIDA Online or Google and evaluated them based on the availability of information regarding the following categories and subcategories: education, resident and faculty information, program environment, and applicant recruitment. Availability of a welcome letter or program description as well as overall website quality and marketing effectiveness were also evaluated. These criteria have been used in previous studies for other residency programs (i.e. general surgery, orthopedic surgery, etc.) and were applied to the current study (Table 1) [8, 9] .
The links provided on FREIDA Online for all accredited dermatology program websites were used to access each DRWS. If the link was broken, the program was found by Google search. Content and quality categories were split into three sections. Two authors independently extracted data for each section with consensus or third researcher resolution of differences. This data was collected over a three-day period from July 15 th to July 17 th , 2015. Also, each webpage and internal link used to evaluate each program's website was archived using Internet Archive: Wayback Machine (a digital library), or manually by archiving the website to a folder stored on the author's computer [5] .
Website quality
Authors used an SEO tool (WooRank.com) to evaluate website quality and marketing effectiveness. From the reports generated by the SEO tool, data on the following variables were extracted: Overall quality, site speed, custom 404 page, favicon (a shortcut icon), indexed pages, email privacy, trust or safety, broken links, and mobile friendliness [5, 10, 11] . For website quality, programs received a letter grade (A-E) if it was an internal page to the affiliated hospital's main website or a number grade 0-100 if the dermatology program website was the main homepage of the website. Explanations of how the remaining variables were reported can be found in Table 1 . These variables were chosen based on the authors' opinions of what was best available for each website and a better indication of website quality.
Using the SEO tool, the authors also recorded data on other variables that were not used to assess website quality. These other variables were program website ranking in the world and in the United States, website traffic, top three accessing countries outside of the United States, and presence of social media or links to social media pages within the website. b For overall quality, the program webpage was assigned a letter grade or a number 0-100 using a grading scale. The number grading scale is for the main homepage and gives a more detailed and deeper analysis of the complete website. When reviewing one of a website's internal pages the grading scale is in the form of alphabets. These types of reviews are ranked using a letter system, with "A+" being the highest rank and "E" being the lowest. c Site loading time was rated as poor (x>1 second), to improve (0.8s< x <1s), or very good (x<0.8s) 
Results
The FRIEDA Online database reported 119 total accredited dermatology residency programs. Of these programs, there was one duplicate link and two programs merged into one, leaving 117 total accredited dermatology residency programs for analysis. Of these 117 programs, 1.7% (2) did not have DRWS and were not included in our data set. Of the remaining 115 dermatology programs analyzed in our data set, 85.2% (98) had links to a website from FREIDA Online with 76.5% (75) leading directly to the DRWS and 23.5% (23) leading to the affiliated hospital website. The remaining 14.8% (17) of program websites were found through Google search engine.
When analyzing pages for educational-related content ( With respect to faculty information, 89.6% (103) of DRWS listed current faculty; 82.6% (95) provided pictures of some or all of their faculty; and 82.6% (95) provided additional information such as medical school attended, residency program attended, degrees earned, biography, research interest, or publications. Contact information was provided by 62.6% (72) for some or all of their faculty members including telephone number or email address (Table 4) . For website quality, programs received either a letter grade (A-E) if the DRWS was an internal page to the affiliated hospital's main website or a number grade 0-100 if the DRWS was the main homepage of the website. Based on this, 20% (23) of dermatology residency program websites were the main homepage of the website and 80% (92) were internal pages of the main hospital website. Of those programs that provided information on a main homepage, the average grade was 56.8 out of 100, ranging from 34.9 to 91.7. For the programs with websites that were internal pages, 11% (11) received an A+, 23.9% (22) received an A, 42.4% (39) received a B, 18.5% (17) received a C, and 3.3% (3) received a D (Tables 6 & 7) .
Mobile friendliness was also assessed. There was no rating for this parameter in 7.8% (9) . Ratings of poor 51.3% (59), fair 5.2% (6), good 7.8% (9), and very good 27.8% (32) were assigned to the programs evaluated. We also looked to see if any of the programs had a presence in social media, either by direct links on their webpage or by Google. We found that 6.1% (7) met this criterion. All other data regarding website quality variables can be found in Table 8 .
With respect to countries outside of the U.S. accessing American DRWS, India provided the most website traffic, followed by Canada, North Korea, Philippines, and China.
Discussion
Web-based information continues to shape the educational process of today's growing medical professionals. With this in mind, residency programs across all specialties are attempting to better understand the importance of online advertising for their programs. Although website quality and content has been assessed for other medical specialties, this study is the first to apply website quality metrics to dermatology residency programs.
Many applicants use FREIDA Online to gain initial access to residency program websites [3] . We found 76.5% of DRWS had links in FRIEDA Online that directly lead to their residency websites. In order to enhance accessibility for potential applicants, dermatology residency programs may consider updating their links with FREIDA on an annual basis. They may also consider changing their links to provide direct access to their dermatology program website instead of the general hospital's website [4] .
Website content including rotation schedule, community information, and listing of current residents are of high importance to applicants [12] . We found most websites (95.7%) had a program description, but very few had a newsletter (8.7%). Resident information presented on DRWS was often lacking with 64.3% providing a current resident listing and 54.8% providing resident photographs. Faculty information was provided on 89.6% of websites, but in many cases contact information (phone or email) was absent. Biographies and contact information of residents and faculty are considered invaluable to applicants [2] .
With regard to applicant recruitment, we found that a majority of programs had applicant information but lacked away elective rotation information. A possible reason for this trend is that many programs post this information on the separate AAMC's (Association of American Medical Colleges) Visiting Student Application Service (VSAS) website.
Although many surveys have tried to understand the content presented in residency websites, the overall quality is also an important factor that may influence an applicant. This study found that most DRWS had poor website speed correlating with a site loading time of more the one second. Website speed is an important aspect of website quality and plays an enormous role in the user experience. Usability, another important factor in website quality, was also evaluated in our report. According to our data, most of these factors, excluding website trust and safety, were lacking in more than half of DRWS. These are factors that have been noted by WooRank.com as easy to solve and should be considered by programs trying to improve their websites.
With the popularity of smart phones among the general public and especially amongst medical students, it was important to evaluate mobile friendliness of a DRWS. We found more than half websites were considered "poor" in this category.
In terms of marketability, the program utilized also looked at which countries provided the most website traffic. Interestingly, we found that internet users in India most frequently visited dermatology residency websites, followed by Canada, North Korea, Philippines, and China. Even though the percentage of international medical students being accepted into American dermatology residencies is traditionally only 3-4%, this could be useful information for targeted recruitment [13] .
Our study was not without limitations. Although we had two authors extracting each data point, some of the content may have been overlooked and not accounted for. This can be attributed to the fact that some of the websites were complicated in terms of navigation and organization. Also, WooRank.com, the tool we used to evaluate website quality, is not comprehensive. This tool also did not evaluate the visual appearance of a website, which is an important aspect in website design [14] . Lastly, our data was collected over a three-day period in July of 2015. This is important because web content may be updated on a daily basis, meaning residency programs might have changed their content and overall design during this study.
In our study we looked at both the content and quality of DRWS across the nation and found there are several factors, such as more content about residents, away elective rotations, and website quality improvements, that dermatology programs can improve when redesigning or updating their websites. Although some of this information may be considered confidential, such as contact information for residents, it is something that medical students actively seek when navigating program websites. Table 9 provides examples of areas to improve for programs receiving a poor grade in overall website quality (less than a 70 or a B). Upcoming studies can measure the response by comparing results collected today with those in the future. Conflicts of interest: RP Dellavalle is an employee of the U.S. Department of Veterans Affairs. The US Department of Veterans Affairs had no role in the writing of this manuscript. Any opinions expressed herein do not necessarily reflect the opinions of the US Department of Veterans Affairs. All other authors report no relevant disclosures.
